Investigation of stratum corneum lipid model membranes with free fatty acid composition by neutron diffraction.
The outermost epidermal layer, the stratum corneum (SC), is the main skin barrier. Studies of SC model systems enable characterization of the influence of individual lipids on the organization of the SC lipid matrix, which is the main pathway of water through the skin. This work presents a neutron diffraction study of the SC model membranes based on short-chain ceramide 6 with nearly realistic composition of free fatty acids (FFA) at physiological temperature of the SC. The influence of FFA and the effect of cholesterol-cholesterol sulfate substitution on the structure and hydration of the SC model membranes are described. The structure of the SC membrane with FFA is close to the structure of the earlier studied SC membrane based on short-chain palmitic acid (PA) and does not vary significantly under changes of the ratio of the main membrane components. FFA accelerates membrane swelling at the same low level of hydration of both PA- and FFA-containing membranes. The substitution of cholesterol sulfate by cholesterol in the membrane composition decreases membrane swelling and leads to phase separation in the model system.